.
The case of swine flu (H1N1) demonstrates that the public's support is essential for the success of a vaccination campaign. Epidemiology usually has little to say about behavioral considerations (see Daley & Gani, 2001; Medlock & Galvani, 2009; Yang Yang, Sugimoto, Halloran, Basta, Chao, Matrajt et al., 2009; Eisenberg, Aiello, Spicknall, Monto & Reingold, 2009; or Wallinga, van Boven & Lipsitch, 2010) , while economic theory suggests that since vaccination campaigns may be plagued by an externality problem, people do not take into account the positive effect their vaccination has on others and a type of prisoner dilemma arises (see Brito, Sheshinski & Intriligator, 1991; Geoffard & Philipson, 1997; Francis, 2004; Gersovitz & Hammer, 2004; or Boulier, Datta, & Goldfarb, 2007) . The cost effectiveness ratio of the vaccination campaign to prevent the spread of swine flu is defined as the ratio of the cost of the campaign to the number of flu cases avoided. It was computed according to epidemiological forecasts and based on the hypothesis that all the vaccines bought were actually injected. However, the real cost effectiveness ratio ends up as very high in countries where a large proportion of the population refused to be vaccinated (less than 10% in Italy, France, United Kingdom, Belgium, China or Mexico for instance, French Senate Report, 2010).
The fact that the health authority has to choose the number of vaccine doses well in advance implies that public support for a vaccination campaign is a crucial policy variable in the efficiency of a health policy (Enserink, 2004) . In France, the health authority clearly did not manage to counteract the rapidly formed public reservations about the value of being vaccinated (according to major French opinion poll institutes). Indeed, Table 1 shows that after a majority willingness in early September 2009, the great majority of French citizens Documents de Travail du Centre d'Economie de la Sorbonne -2010.87 halshs-00543821, version 1 -6 Dec 2010 refused to be vaccinated, even in mid-December which marked the first epidemic peak in France and the beginning of the vaccination campaign. Luckily, since the swine flu was less severe than a seasonal flu, the consequences were only financial. halshs-00543821, version 1 -6 Dec 2010
Figure 1: Web search volume for "grippe A" in France and PACA region, and intention to vaccinate (from Table 1 ). Web search volume is expressed in terms of percentage of maximum volume. The peak was reached in the third week of November.
Hence, intentions to vaccinate and the need for information regarding swine flu do not seem to evolve in the same direction. Yet almost no in-depth studies have examined how, and to what extent, these trends may be linked. Note however two studies on a similar topic, that respectively assess whether perceptions of the swine flu outbreak affected changes in behavior (Rubin, Amlôt, Page & Wessely, 2009) , or the effects of information framing on intentions to vaccinate self or female children against human papillomavirus (Leader, Weiner, Kelly, Hornik, & Cappella, 2009) . Herein, we propose an experiment examining how different types of information -related to others' intentions on vaccination, public opinion about a swine flu vaccination campaign, others' beliefs about a swine flu pandemic, or quantitative scientific information provided through experts -can influence vaccination decisions. halshs-00543821, version 1 -6 Dec 2010
Method

Experimental design
The experiment involved 175 participants from the Provence-Alpes-Côte-d'Azur (PACA) region in France, which includes Marseilles, the second largest city in the country.
Participants were recruited on December 3 corresponding to a gradient in the likelihood of vaccination: "No, I will not get vaccinated", "I will probably not get vaccinated", "I do not know", "I will probably get vaccinated", "Yes, I will get vaccinated".
Data was collected using an electronic voting system that records participants' choices in real time (see also Chanel, Cleary & Luchini, 2006 , who use the same electronic voting system to elicit willingness to pay to reduce air pollution related effects). This gives immediate feedback to participants via individual screens, large public screens and over loudspeakers, to ensure that all respondents have the same information. Intentions to vaccinate are elicited five times, a different type of information being provided before each eliciting of intentions.
Participants start by expressing their initial intention regarding vaccination (stage 1). 
Sample characteristics
We check the representativeness of our sample against the PACA population through descriptive statistics and tests on socio-economic characteristics (see Table 2 ) and also collect data on general health and attitude toward vaccination (see Table 3 ). We find that the two major biases of our sample are overrepresentation of large household size and high education, while age, gender and mean income do not significantly differ. Note that despite these biases, the level of vaccination intentions in stage 1 (19%) was similar to that obtained by opinion poll institutes at the same date (see Table 1 ) and that less than 2% of the sample had already been vaccinated, in line with national vaccine coverage at this date. Regarding public concern about swine flu, we use the Google trends for the most common Overall, the PACA region does not significantly differ from France regarding intentions to vaccinate and incidence rates.
Results
Determinants of initial intention to vaccinate
We start by explaining the initial intention to vaccinate with a logistic regression on socioeconomic variables, general health variables, attitudes toward vaccination in general, swine flu in particular and the sources of information on flu. Variables with p-value lower than .2 are included in Table 4 and correctly predict 84.6% of the intentions. Because the education variable is not significant, the fact that our sample is overeducated is not likely to affect our results. Nor is the household size variable significant, ruling out the possibility of vaccination Joint nullity Wald test (7) = 24.10 P-value of nullity test = .0011
Evolution of intentions
We focus now on how participants' intentions on vaccination evolve depending on the type of information provided. Figure 3 presents aggregated results at each of the five stages. The "Yes" and "No" shares remain more or less stable across the first four stages, but at the last stage there is a marked decrease in "No" answers (from 75 % in the first four stages to 55% in the last stage) and a strong increase in "Yes" answers (from 19% to 32%). Confidence intervals in Figure 3 indicate that only the intentions expressed in stage 5, the final stage, differ from the first intentions. Figure 4 shows the evolution of participants' intention to vaccinate over two successive stages, with "Positive" standing for an evolution towards a more positive intention, "Negative" an evolution towards a less positive intention and "Constant" no evolution. As in changes significantly increases to 38% (p-value < 0.0001) and the number of negative changes significantly decreases to 6% (p-value = 0.0039) (two-sample tests of proportion). Figure 6 shows the impact of participants' subjective estimation of the incidence of flu on their intention to vaccinate elicited in stage 4. The higher the expected incidence expressed by the participant, the higher his/er intention to vaccinate and the lower his/er intention not to vaccinate. The difference between negative and positive intentions is significant, except for participants estimating flu incidence as higher than 20% (p-value = 0.2058). We classify the evolution of intentions between stages 4 and 5 (s5_4), into three categories (decrease in intention, no change and increase in intention). For the 71% of participants that judge the scientific information provided useful, increase in intention is significantly higher than for those who judge it useless (42.4% vs. 20.0%, p-value = 0.0053), while decrease in intention is the same (4.8% vs. 5.0% p-value = 0.5204). We also explain the evolution of intention with an ordered logit regression on all variables including attitude to vaccination, opinion about the usefulness of the vaccination campaign, subjective estimation of flu incidence and opinion on the information provided. The corresponding model correctly We find that, compared to those who have a negative opinion of the usefulness of the information provided, those who have a positive opinion (Science_Pos) or who "don't know" (Science_DK) are more likely to evolve toward intention to vaccinate. Being a Female and knowing someone with swine flu (Contact) also favor a positive evolution toward intention to vaccinate, whereas participants with a low subjective estimation of the incidence of flu (i.e. 5% or less) or who "don't know" (SubjBel_Low) are less likely to evolve toward intention to vaccinate: as expected, they are more difficult to convince. The final question is how best to propagate scientific information in a practical way. Clearly, halshs-00543821, version 1 -6 Dec 2010
